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Introduction
● As global demands for alternative 
energy sources rise along with GHG 
emissions, humans are looking at all 
options to improve upon our fuel 
dependence.  
● Recently, researchers have been 
developing methods of utilizing algae 
to assist in meeting energy needs.  
The idea of using algae as a feedstock 
is growing in popularity as they have 
a very fast growth rate and hold a 
higher percent of oil (30-70%) than 
most other forms of biomass[1].
● Not all algae are created equally.  
There are two classifications of algae: 
macroalgae and microalgae.  
● Macroalgae are much bigger than 
microalgae; having the potential to 
grow tens of meters.  Microalgae, 
however, are measured in 
micrometers[2].
● Both have ability to grow in marine & 
freshwater habitats.  This provides 
more opportunities and space for 
growth without disrupting current 
water supply [1]
Potential Solutions
● The way it is seen now, macroalgae’s 
large biomass yield and harvestability 
makes it a great choice as a 
feedstock, while microalgae would be 
better suited for renewable diesel 
production due to its high lipid 
content.
● Genetic engineering is being viewed 
as the best (and only) solution to 
bring at least a few strains of algae to 
economic viability[5].
● The idea of using algae as a feedstock 
is still in its young stages and is 
quickly gaining popularity.   As time 
goes on, more research will be done 
and new solutions may arise to have 
competition against petroleum. 
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Background Information
● Unlike most biomass, macroalgae can 
be harvested over 5 times in a single 
year.  It also has the ability to grow 
without the help of any outside 
chemicals/fertilizers when grown in 
saltwater, reducing overall costs [3].  
● Algae are capable of growing 
anaerobically as well.  They are even 
used in wastewater treatment as they 
will feed off of organic nutrients in 
the wastewater.  Similarly, they can 
be broken down/digested 
anaerobically.  This process isn’t as 
straight forward due to numerous 
technical restraints[6].  
● Microalgae grow at an incredible rate.  
Doubles in size within 3.5-24 hours. [2]
● According to Table 1, microalgae’s 
potential is way higher than other, 
more commonly used, biomass.  This 
is what spiked the interest of so many 
researchers. 
Constraints and Opportunities
● Mass cultivation systems of 
heterotrophic algae (algae that 
obtains energy without the sun) 
require too much capital and 
operational costs.  This leads to the 
use of photoautotrophic algae, which 
has a lower productivity rate from 
variations in solar irradiance[1].
● Photobioreactors (PBR) are a popular 
technology for microalgae cultivation 
as all environmental factors are 
controlled.  This allows for high 
productivity, but it is currently very 
costly and non-profitable[3].
● According to one study, a simplified 
economic analysis was generated 
using a Scenedesmus spp. [type of 
green algae], which produced 0.21 
g/l/day of biomass, with a lipid 
content of 21%. In this model, 
petroleum-based oil would have to 
cost approximately $710 per barrel 
for this organism to be economically 
viable at these growth and lipid.[5] 
● For reference, current crude oil price 
per barrel is $57.37. [7]
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Figure 1.  Macroalgae on the left and 
Microalgae on the right.
Table 1. Column three represents land area 
needed to meet transportation needs in the US.
a: 70% oil by weight in Biomass
b: 30% oil by weight in biomass [3]
Figure 2. Example of a photobioreactor[3].
Figure 3. Promoting algase as a future fuel 
source. [8]
